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CONFIDENTIAL NPG REPORT NO. 1095

Recovery Firing of 40mm Projectile
Coated vdth Molybdenum Disulfide

i Twenty (20) 40mm T3E projectiles were fired for recovery in
the Army 40rmm I'l barrel No. 60449i At various stages of the test,
the projectiles or the bore of the gun or both vere coated with
molybdemm disulfide to obtain information on its use as a gun
bore lubricant and to arrive at a suitable met'iod of application
for a future gun life test.

2. No definite conclusions could be arrived at from the results
of this lim-ited test as to the effect of molybdenum disulfide as
a gun bore lubricant. IHowever, the best method of application
tested was judged to be wiping on the dry material to cover the
projectile band and body ithout coating the gun. This method
was preferred because of its simplicity.
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Recovery Firing of 40mm Projoctilo
Coctod with Molybdonum Disulfide
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CONFIDENTIAL NPG REPORT NO. 1095

Recovery Firing of 40mm Projectile
Coated with Molybdenum Disulfide

PALI D

1. AUTHORITY:

This program was authorized by references (a) and (b).

2. REFERENCES :

as BUORD ltr $74-1 (40mm) Re5a-FBV!:lIh Ser 13308 to
SUPT NGF and COM NAVPROV of 6 November 1951

b. BUORD ltr NP7 Re5a-FB"':llh to SUPT NGF and CCU
NAVPROV of 5 June 1951

c. NGF Request for Performance of Work 171-0323-PI-261-178
of 11' July 1951

d. U. S. Army Projectile Dry-g. 75-2-304 40mm T1E1 Projectiles

3. BACKGROUPD:

In March 1951 the Proving Ground fired a small number of
3/70 AA projectiles with the bands lubricated with molybdenum
disulfide in an attempt to improve band performance. The effect
on the bands v-as not significant, but it ras suggested to the
Bureau of Ordnance that an evaluation program be conducted to
determine whether the observed lubrication of the bore T'ould be
a factor in increasing the life of the pun. This program ias
initiated by reference (b), modified by reference (a) and fired
under reference (c).

4. OBJECT OF TEST:

The object of this test was to determine the best method of
applying molybdenum disulfide to 40mm projectiles for use Ln a
future life test of a gun.

5, PERIOD OF TEST:

a. Date of Directive 6 November 1951
b. Date Test Commenced 3 April 1952
c. Date Test Completed 4 April 1952

CONFIDENTIAL
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Recovery Firing of 40MM Projectile
Coated with Molybdenum Disulfide
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a. Three (3) rounds slow fire with band and body of the
projectile coated and an uncoated barrel.

d. Three (3) rounds slow fire with uncoated projectile and
the barrel initially coated.

e. Throe (3) rounds slow fire with band and body of the
projectilo coated and the barrel initially coated.

f. Threo (3) rounds slow fire with band and body of the
projectile coated and the barrel coated before each round. Coating
of the band and the projoctiles was accomplished by wiping rith a
swab Imprgcnated with dry molybdemm disulfide powder.

Transverseo strain gage moasurements takon at four (4) points
on the gun barrel are included as Table 11 Appendix (C). One (1)
point was as near the muzzle as possible with another as far aft
as was convenient. The remaining two (2) points wore equally
spaced between those.

9. RESULTS A DISCUSSION:

Complote before and after firing data are given in Table I
(Appenx (A)), and photographs of the recovered projectilos are
included as Figaues 1-20,inclusive. Strain gage measuremonts
taken at four (4) points along tho gun barrel are included as
Table II Photographs of the oscillograph records are included
as Figures 22-27, inclusive.

AS 4 result of the limited scope of this test it was not
expected that eny appreciablo superiority "ould be shown for any
one (1) lubrication method and this expectation was borne out by
the data. For this reason the simplest method tested, that of
norely wping the dry powder on the bend and on the body forward
of the b ad, was judged bcsto

As far as visual inspection could toll tho band appoearod to
be well coated with molybdeum disulfido ator tho test. Tracos
of molybdonum disulfido wore noted on the shell cases and a
deposit was noted in the gun chamber after firing. It is folt
that this deposit resulted from swabbing the barrel and is not
to be expected if only the projectile band and body is coated.

COFIDUTIAL
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CONFIDENTIAL 0PG IR3PORT ITO. 1095

Recovery Firing of 40mm Projectile
Coated with Molybdenum Disulfide

Concurrent tests conducted by the Naval Proving Ground on
"/70 projectiles have demonstrated a more satisfactory way of

applying molybdenum disulfidoe In this method the powder is
mixed vith a plastic paint and painted on the projectile. It is
then possible to get a uniform coating of sulfide of considerably
greater thicknoss than can be obtained by wiping on the dry powder*
In the 40mm gun life test it is possible that this method Trill be
used to supplement the dry powder application.

PATD

CONULUSIOTS

10. No definite conclusions could be arrived at from the results
of this limited test as to the affect of molybdonum disulfide as
a gun bore lubricant. However, the best method of application
tested was judgod to be wiping on the dry material to cover the
projectile band and body without coating the gun. This method
was preferred bocause of its simplicity.
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Rocovory Firing of 40mm Projoctilo
Coated with Molybdenum Disulfide

The tests upon which this report is based wore conducted by:
W. O. TAYLOR, Ordnnco Enginor

Terminal Ballistics Department
Jo J. GLANCY, Light Armor Battery Officer

Terminal Ballistics Department

This report was propared by:
W. 0. TAYLOR, Ordnance Enginor

Torminal Ballistics Department
UX B. BUTLM Hoad, Design Branch

Terminal Ballistics Department

This roport ras roviov'od by:
R. He LYDDANE Director of Ruscarch

Tcrminal Ballistics Dopartmont
B. L. LBVSTIK Lieutenant Commandor USNR

Torminal Ballistics Batteries Officer
Terminal Ballistics Department

W. B. ROBERTSON, Lieutenant Commander, USN
Terminal Fallistics Officor
Torminal Ballistics Department

Co C. BRAMBLE, Director of Research, Ordnanco Group

APPROVED: J. F. BYRNE
Captain, USN
Coummandor, Naval Proving Ground

R, A* RUCKNER
Captain, USN
Ordnnco Officer
By direction
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O MORT NO. 1095
Recovery Firing of 40.. Projectile Coated with Molybdenum Disulfide

COMPLIM BORMID AAMI R FIRIA DATA

Rbcovery Test of Till 40mm Projectiles
In Army 4Cm I Gun Barrel No. 60449

Powder
Firing charge Mouss"

Proj. Order Firing (Pa.) Pressure Velocity Weight

1170 1 Warming 305.3 20.6 2925 1.985
Round

1171 2 A 2c.6 2908 0
1172 3 A & 2908
1173 4 A 2 20.3 2908

117, 5 B 2.6 2910
1175 6 B 19.3 2913 6

1176 7 B * 191 2913
177 8 C -... 2902 *

1178 9 C 20.3 2911
1179 10 C " 19.1 2910

1180 4/4/52' Warning 21.3 2929
1 Rotad

ii8l 2 D * 21.1 2925 .
128 3 D 20.8 2908
118o 4 2 * 19.6 2906

1164 5 U21.3 2905
1185 6 1"20.6 2912
11* 7 9 20.0 2914

1287 a F 20.6 2908
1234 9 F 19.6 2913
1135 10 F 20.8 212

NOWS: Gun barrel was cleaned and oiled after first day's fir and was wiped
free of oil before econd day's firing.

A-Projectiles and barrel umocated.
D-Frojectile bandi coated with molybdenum disulfide before firing.
C-entive projectile coated with molybdenum disulfide before firing.
.D-Barmi initially coated with molybdenum disulfide before firing,

-,ntire projectile costed &nd barrel initielly coated with molybdenum disulfide
before firing.

F-fntire projectile coated and barrel coated before each round with molybdenum
disulfide.

COMFILITIAL
SCURiT y nFORNION APPDIX A



NP9-48796 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

Three vievs (1200 apart) of recovered 4,0m Tll projectile
(warming round). Projectile No.. U7O.

Figure 1
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Three views (1200 apart) of recovered 1+Omm TiEl projectile
(uncoated pl--.ojectile and barrel). Projectile No. 1171.

Figure 2
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Three view (1200 apart) of recovered ),Om T191 projectile
(uncoated projectile and barrel). Projectile No. 1172.

Figure 3
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Three vievs (1200 apart) of recovered 40mu Ti3l projectile
(uncoated projectile and barrel). Projectile No. 1173.

Figure ~
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Three views (1200 apart) of recovered 10. TlEl projectile
(band of projectile coated, uncoated barrel). Projectile
No. 1174.

Figure 5
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SECURITY INF ORMAT ION

Three view (1200 apart) or recovered 40Om Tll projectile
(band of projectile coated, =ncoated barrel). Projectile
No. 1175.

Figure 6
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Three views (1200 apart) of recovered 1+Omm TlEl projectile
(band of projectile coated, uncoated barrel). Projectile
No. 1176.

Figure 7
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Three vievs (1200 apart) of recovered 1+Ornm TiEl projectile
(entire projectile coated, uncoated barrel). Projectile
No. 1177.

Figure 8
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SECURITY INFORMATION

Three views (120* apart) of recovered 1+Omm T13l projectile
(entire projectile coated, uncoated barrel). Projectile
No. 1178.

Figure 9
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Three views (1200 apart) of recovered 1+Omm T191 projectile
(entire projectile coated, uncoated barrel). Projectile
No. 1179.

Figure 10
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NP9-48806 7 April 1952 CONFIDENTIAL
SECURITY INFORMATI ONThree views (120' apart) of recovered 1+Orm TiEl projectile(warming round). Projectile No. 1180.

Figure 11
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Three views (120* apart) of recovered 1+Omm Till projectile
(uncoated projectile, barrel initially coated for three
round group). Projectile No. 1181.

Figure 12
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Three views (1200 apart) of recovered 1+Omm TIMl projectile
(uncoated projectile, barrel initially coated for three
round group). Projectile No. 1182.

Figure 13
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SECURITY INFORMATI ON

Three. views (1200 apart) of recovered 4+Oim TiEl projectile
(uncoated projectile, barrel initially coated for three
round group). Projectile No. 1183.

Figure l1+



NP9-1+881o 7 April 1952 CONFIDENTIAL
SECURITY INFORMAT ION

Three views (1200 apart) of recovered t+Omm TiEl projectile
(projectile completely coated barrel initially coated for
three round group). Projectile No. 1184,.

Figure 15



NP9-+8811 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

Three views (1200 apart) of recovered 1*Omm TIE1 projectile
(projectile completely coated barrel initially coated for
three round group). Projectile No. 1185.

Figure 16



NP9J1+8812 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

Three views (1200 apart) of recovered 1+Omm TlEl projectile
(projectile completely coated barrel initially coated for
three round group). Projectile No. 1186.

Figure 17



NP9-1+88l3 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

Three views (120* apart) of recovered 40Om TiEl projectile
(projectile completely coated, barrel coated). Projectile
No. 1187.

Figure 18



NP9-'+881+ 7 April 1952 CONFIDENTIAL
SECURITY INFORMATION

Three views (120* apart) of recovered 1I-Omm TiEl projectile
(projectile completely coated, barrel coated). Projectile

No. 1 31+-Figure 19
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Three views (1200 apart) of recovered 1+Omm TiEl projectile(projectile completely coated, barrel coated). Projectile
No. 235-Figure 20
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NPO WO0RT NO. 1095
* R9!v Firing of AD= Project1.e Coated with Molybdenum Disulfide

40mm Barrel No. - 60449, Test of Molybdenum Disulfide
Strain Gage masuremnts (Circumferentially)

Powders SPI-8541; Proj.: TI,1l Blunt Nose, Copper Bands

strain in strain in strain in
Strain In Ains./in. /Alm./in. #ins./n.
i' ns./in. at 391150 at 20125 at 2*0 Copper

at 56175" from muzzle from muss1 from muzzLe Crusher
Date from muSole ?la - Pla- Pla- Pressue

1952Wx tak teau P~ ea u Peak a. tea Peak. (tons Rearks

4/3 1 445 260 4C0 220 375 2c.6 Warming
Round

* 3 465 255 445 230 575 A
* 4 445 255 445 225 520 20.3 A

U 5 470 255 465 235 510 20.6 B
• 6 475 240 415 255 575 19.3 B
U 7 475 255 40 235 590 19.3 B

8 435 245 440 215 555 --- C
9 465 250 450 220 500 250* 440* 2C.3 C

" 10 445 250 460 250 560 19.1 C

4/4 1 480 275 315 230 260 240* 445* 21.3 Warmin
Round

a 2 465 255 430 230 505 21.1 D
3 465 270 460 - , --- 20.8 D

470 265 4U0 220 365 325* 605* 19.6 D

* 5 475 260 480 225 605 320* 635* 21.3 1
4 6 470 255 4W0230 580 20.6 2

7 450 255 4A 230 535 20,0 a

8 465 255 475 230 535 210* 600* 20.6 F
* 9 455 255 385 230 405 19.6 F

10 445 245 435 230 525 250* 600* 20.8 7

. These values .are doubtful because of a defective strain gage. There were no
other strain measurements obtained at the 2VO position due to the defective
gage.

107S: Gun barrel was cleaned and oiled after first day' s firing and was wiped
free of oil before second day's firing.

A-Projectiles and barrel uncoatod.
B-Projotile bands coated with molybdenum, disulfide before firing.
C-Intire projectile coated with molybdenum disulfide before firing.
D-Bsrrel Initialy coated with molybdenum disulfido before firing.
I-Vatire projectile coated and barrel initially ooated with molybdenum disultides

before ftiring.
F-ntire projeotile coated and barrel coated before each round .vith molybdenum

disulfdee
GUNWFUZI TIAL
SROURITY INF0RULTIU
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